Histological changes in breast tissue after radiotherapy were evaluated. Changes in tissue from 17 patients previously treated for breast cancer by surgery and radiotherapy were compared with those seen in a control group treated with surgery alone. Vascular and epithelial changes were seen only in tissue from patients who had received radiotherapy and, therefore, seemed to be relatively specific; stromal changes were seen in both groups and seemed, therefore, to be non-specific. Epithelial atypia is of particular importance as it may be severe and be confused with recurrent malignancy. The presence of other changes associated with radiotherapy, particularly those in vessels, should help to avoid such misdiagnosis.
That histological changes occur after radiotherapy is well known, and these have been described in a variety of tissues' 2 including the breast.'0 The changes most often reported are those seen in epithelium, fibroblasts, and blood vessels. Conservation treatment of primary breast cancer by a combination of surgery and radiotherapy is becoming standard practice in many centres. It is therefore important for pathologists to be aware of the changes in mammary tissue which can be produced by radiotherapy as these are likely to be found increasingly often. Changes in the mammary epithelium can result in pronounced atypia and may pose a particular diagnostic problem.
We report here the histological changes seen in a series of patients who, having been treated conservatively for breast cancer, subsequently had further surgery for a recurrent mass in the breast. These changes were compared with those seen in non-irradiated breast tissue from patients with breast cancer treated by surgery alone.
Methods
In Guy's Hospital breast unit selected patients have been treated conservatively for primary breast cancer since 1981. This treatment takes the form of local excision with total axillary clearance and a boost radiation dose with iridium implant to the tumour site of 26 Gy over two days, followed by external beam megavoltage radiotherapy to the breast of 46 Gy over four and a half weeks. Seventeen patients managed in this way developed a recurrent mass in the treated breast and the material from these patients forms the basis of this paper. The clinical and mammographic features of these patients have been reported previously." In seven of the 17 cases the new lesion represented recurrent malignancy and in 10 it was benign (fat necrosis n = 7, foreign body granulomatous reaction n = 2, and scar tissue n = 1). Patients with recurrent malignancy were treated by salvage mastectomy and those with benign lesions by excision biopsy. In the former group, therefore, tissue from all four quadrants of the breast was available for histological examination. All the slides were reviewed independently by two pathologists (ACG and AMH).
In 14 of the 17 cases the recurrent lesion was at the same site as the first. In the three cases in which the recurrent mass was in a different quadrant of the breast the lesion proved to be malignant, necessitating salvage mastectomy. Thus in all cases tissue from the site of the iridium implant-that is, adjacent to the original biopsy site-was reviewed. In all cases the original biopsy specimen was assessed as well as the recurrent lesion and, where applicable, the mastectomy specimen. In addition to tissue from the 17 patients described above, slides of the mastectomy specimens from four other patients were reviewed. These patients, all with primary mammary carcinoma, were treated by surgery alone and did not receive radiation treatment. These specimens, together with the pre-treatment specimens from the study patients, served as controls. Tissue immediately adjacent to and including tumour was not evaluated. The pathologists were unaware of the history of the patients when reviewing the slides.
Particular attention was paid to changes which had previously been reported to be associated with radiation treatment.'-5 7 10 Radiation and other pathological changes in breast tissue after conservation treatment for carcinoma Results Changes considered to be consistent with radiation treatment were noted in epithelium, stroma, and blood vessels. A characteristic pattern of fat necrosis was also noted at the site of the iridium implant in some cases. The incidence of these changes, both at the site of the iridium implant and in the remaining breast, is shown in tables 1 and 2. Tissue immediately adjacent to or within the tumour-tumour stroma-was not assessed because of the possible confounding effects resulting from local tumour influences.
EPITHELIAL CHANGES
Two types of change were observed-atrophy and atypia. These were often seen in combination. The former manifested itself as a reduction in size of the normal lobules due both to loss of acini and a reduction in the number of cells in each acinus. This lobular atrophy was associated with intralobular fibrosis. These changes are similar to those seen in normal breast tissue from elderly subjects. Atypia was seen in the luminal epithelial cells occurring occasionally in small ducts (fig 1) , but more frequently in lobular acini (fig 2) . The cells tended to be larger than normal with, in some cases, an increased nuclear to cytoplasmic ratio, and they had large pleomorphic nuclei and often prominent but small nucleoli. While the nuclei were typically hyperchromatic the chromatin was nevertheless uniform and clumping was absent. In two cases bizarre multinucleate cells were present. The cytoplasm was usually eosinophilic and sometimes vacuolated. The atypical epithelial cells in the acini were particularly striking because of the overall atrophy of the lobules, so that the cells stood out against a bland background. Furthermore, not all the cells in an acinus were affected. The abnormal cells were irregularly disposed, thus showing striking contrast with their smaller neighbours. No mitoses were seen and in no case-was there any evidence of epithelial hyperplasia. All the atypical changes were in the luminal cells; none was seen in the basal (myoepithelial) cells.
STROMAL CHANGES
Changes were seen in both fibroblasts and ground substance.
FIBROBLASTS
A variety of changes was seen. The nuclei were sometimes hyperchromatic, but sometimes seemed to be paler than normal-that is, hypochromatic. In the latter case the nuclei often had poorly delineated outlines and seemed to be "smudged". These "smudged" nuclei were frequently set in a background of densely collagenised stroma. Nuclear size was variable and some large and even multinucleate forms occurred. Nucleoli were often present. fibroblasts also seemed to be non-specific. Distinct histological appearances that could be attributed solely to radiation were not seen. Similar "atypical" fibroblasts occur in the normal breast'2 in benign breast disease'3 and also in other tissues, for example, nasal polyps. 4 We concluded that such cells lie within the normal range of appearance and that the fibroblast is a naturally "pleomorphic cell." The changes in the epithelium, however, seem to be more specific and, furthermore, may be a source of diagnostic error. These were most severe and worrying at the site of the iridium boost. This problem has been discussed by others, both highest radiation with a peripheral fringe effect.
Thus in breast tissue treated by conservation, including radiation, there are several stages at which a false positive diagnosis of malignancy can be made. Clinically, local fibrosis with skin puckering may suggest recurrent malignancy."17 The mammographic appearances after treatment which include skin thickening, distorted architecture, noticeable parenchymal density, the presence of a mass (pseudotumour) and calcification may also be suggestive of this.'7 Fine needle aspirates may show atypical cells which can also be misinterpreted. And the histological appearance of the epithelium can also simulate malignancy.
It is important that pathologists are aware of the atypical epithelial changes which can occur in irradiated breast tissue and the features which help distinguish them from malignancy. Recognition of the other tissue changes described above, particularly those in blood vessels, should alert clinicians to the possibility of radiation and so avoid a misdiagnosis of malignancy.
